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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new CO oxidizing catalyst capable of 
efficiently removing only CO in hydrogen rich gas bringing about the electrode 
poisoning of a fuel cell and a CO selectively removing method using the same. 
SOLUTION: As a CO oxidizing catalyst for selectively oxidizing CO in hydrogen 
rich gas formed in the methanol modifying part of a fuel cell system to remove the 
same, a catalyst obtained by supporting either one of a group I metal (Cu , Ag, Au), a 
group V metal ( V, Sb, Bi), a group VI metal (Cr, Se, Mo, a group VII metal 
(Mn, Re), a group VIII metal (Fe, CO, Ru, Pd, Pt) and oxides of them'or a mixture 
comprising an abritrary combinationof them on an alumina carrier 9 or a 
silica-alumina carrier is used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In CO oxidation catalyst for oxidizing alternatively and removing CO in the hydeogen-rich gas generated in the 
methanol reforming section of a fuel cell system As this CO oxidation catalyst, to alumina support or silica-alumina support I 
group metal (Cu, Ag, Au), V group metal (V, Sb, Bi), VI group metal (Cr, Se, Mo, W), VII Fuel cell system CO oxidation 
catalyst which supports the mixture which consists of arbitrary combination among a group metal (Mn, Re), a VIII group 
metal (Fe, Co, Ru, Pd, Pt) or these metals, and an oxide, and is characterized by the bird clapper. 

[Claim 2] The fuel cell system CO oxidation catalyst according to claim 1 to which the above-mentioned alumina support or 
silica-alumina support is characterized by being a globular form with a diameter of 0.5-3mm or a cylindrical shape. 
[Claim 3] The fuel cell system CO oxidation catalyst according to claim 1 or 2 characterized by the above-mentioned fuel cell 
system being a fuel cell system for mount used as a power supply for electric vehicles. 

[Claim 4] The fuel cell system CO selection removal method characterized by having set the catalytic-reaction temperature as 
70-200 degrees C, and making CO in the above-mentioned hydeogen-rich gas into the business which carries out selection 
removal in the method of carrying out selection removal of CO in the hydeogen-rich gas generated in the methanol reforming 
section of a fuel cell system by CO oxidation catalyst while using CO oxidation catalyst of a publication for the 
above-mentioned claim 1 or 2 as this CO oxidation catalyst. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fuel cell system for mount expected as a power 
supply for electric vehicles of the next generation, and relates to CO oxidation catalyst for oxidizing alternatively and 
removing CO in the hydeogen-rich gas especially generated in the methanol reforaiing section. 
[0002] 

[Description of the Prior Art] Drawing 4 shows the fundamental composition of the fuel cell system for mount expected as a 
power supply for electric vehicles of the next generation. 

[0003] This fuel cell system for mount mainly consists of a carburetor 1 which evaporates fuel, such as a methanol, a 
reforming machine 2 which reforms the fuel evaporated with this carburetor 1 to the hydeogen-rich gas which makes 
hydrogen and a carbon dioxide a principal component, and a fuel cell 3 which generates electricity by using as a raw material 
the hydeogen-rich gas and oxygen which were obtained with this reforming vessel 2 so that it may illustrate. 
[0004] Moreover, in this reforming section 2, CO selection removal section 2b is prepared with refoirning section 2a which 
generates hydeogen-rich gas, the carbon monoxide (CO) produced as a side reaction product in the generation process of 
hydeogen-rich gas is oxidized according to catalysts, such as an alumina or a silica alumina, and this is reformed to a harmless 
carbon dioxide. 

[0005] Namely, although this fuel cell 3 has the composition that the hydeogen-rich gas which equipped with electrolyte 3c 
the porous inter-electrode one which consists of fuel-electrode 3 a and air pole 3b s and was obtained in the above-mentioned 
reforming section 2 at one fuel-electrode 3 a side is passed Since there is a possibility of an electrode carrying out poisoning 
and worsening the function remarkably by this carbon monoxide when the activity carbon monoxide is contained in this 
hydeogen-rich gas, The carbon monoxide beforehand contained in hydeogen-rich gas by this CO selection removal section 2b 
is oxidized, and the CO concentration is decreased. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, generally CO oxidation catalysts, such as the conventional alumina 
with which this CO selection removal section 2b is filled up, or a silica alumina, are used in [ reaction temperature ] about 
900- 400 degrees C, moreover, oxidization activity increases, so that reaction temperature is high, and carrying out oxidization 
removal of the carbon monoxide in hydeogen-rich gas efficiently is known. 

[0007] However, in the conventional CO oxidation catalyst, it was difficult to oxidize to the hydrogen not only used as a 
carbon monoxide but fuel as this reaction temperature becomes high, and to carry out oxidization removal only of the carbon 
monoxide alternatively. 

[0008] Then, it is thought out in order that this invention may solve such a technical problem effectively, and the purpose 
offers the CO selection removal method using new CO oxidation catalyst and this new which can carry out oxidization 
removal only of the carbon monoxide in the hydeogen-rich gas which causes electrode poisoning of a fuel cell efficiently. 
[0009] 

[Means for Solving the Problem] In CO oxidation catalyst for this invention oxidizing alternatively and removing CO in the 
hydeogen-rich gas generated in the methanol reforming section of a fuel cell system, in order to solve the above-mentioned 
technical problem As this CO oxidation catalyst, to alumina support or silica-alumina support I group metal (Cu, Ag, Au), V 
group metal (V, Sb, Bi), VI group metal (Cr, Se, Mo, W), VII It comes to support the mixture which consists of arbitrary 
combination among a group metal (Mn, Re), a VIII group metal (Fe, Co, Ru, Pd, Pt) or these metals, and an oxide. 
[00 10] And the harmless carbon dioxide which does not start poisoning of an electrode only for the carbon monoxide in 
hydeogen-rich gas can be efficiently oxidized by using CO oxidation catalyst of such this invention in the comparatively low 
temperature region around about ^^^OOdegrees C. 
[0011] < 

[Embodiments of the Invention] Next, suitable 1 form which carries out this invention is explained, referring to an 
accompanying drawing. 

[0012] Drawing 1 shows one form of operation of CO selection removal section 2b using CO oxidation catalyst concerning 
this invention, four in drawing The gas inlet for casing which held the CO oxidation catalyst 5 concerning this invention in the 
interior, and 6 introducing the hydeogen-rich gas generated by the above-mentioned reforming section 2a in this casing 5, The 
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oxygen inlet to which 7 introduces the air for oxidization (oxygen) in this casing 5, and 8 are the gas outlets for discharging 
the hydeogen-rich gas after carbon monoxide removal. 

[00 1 3] This CO oxidation catalyst 5 makes the front face of the alumina support which carried out the globular form with a 
diameter of 0.5-3mm, the cylindrical shape, or the honeycomb configuration (1 -0.05mm interval), or the silica-alumina 
support (aluminum 203 and aluminum2 03-Si02) 9 support CO oxidation-catal yst metal or its oxide 10 in layers, as shown 
in drawing 2 . *~ " ' "" " 

— jj3ffl 7 Tr^<^ m ^ s CO oxidation-catalyst metal, they are I group metal (Cu, Ag, Au), V group metal (V , Sb, Bi), VI group 
metal (CrTBeTTvloTWy, and'VIirit consis ts of mixture which consists of arbitrary combination among a group metaf(Mn, Re), 

"TVIII group metal (Fe s Co, Ru, Pd, Pt) or these metals, and an oxide. 
[0015] Moreover, especially as the support method of CO metal oxide 10 for the manufacture method, i.e., this alumina 
support, or the silica-alumina support 9 of the CO oxidation catalyst 5, although not limited, it can obtain easily, for example 
by dipping a simple substance and infiltrating it into a metaled salt water solution. 

[00 1 6] And if it was in the invert ratio (2 CO+02 ->2C02) of a carbon monoxide as shown in drawing 3 when the invert 
ratio of the carbon monoxide in hydeogen-rich gas and hydrogen was investigated using the CO oxidation catalyst 5 using Ru 
oxide of a VIII group metal as this CO metal o xide 10, it went up at a stretch from the hit where the degree of catalyst 

" temperature passed over 70 degrees ancTabout yu% of invert ratio was obtained near 1 20- 1 30 degree C. On the other 
hand, up to near 200 degree C, if it was in the invert ratio (2 H+02 ->H2 O) of hydrogen, when change of an invert ratio was 
hardly seen but it passed over 250 degrees C, the phenomenon in which it went up [ from ] gradually was seen. 
[00 1 7] Since the thing of about 70-200 degrees C efficiently done for the oxidization removal of CO becomes possible even if 
it is low temperature comparatively if it is in the CO oxidation catalyst 5 of this invention so that this result may also show, 
using the CO oxidation catalyst 5 of this invention, about 70-200 degrees C by processing at low temperature comparatively, 
only the carbon monoxide in hydeogen-rich gas can be chosen, and it can remove efficiently . For example, if it is in the 
convent ional methanol reforming machine, although the carbon monoxide around about 1000 ppm is contamed in the 

^Tryagt5gen-nch gas after reform in g, if the CO oxidation catalyst 5 of this invention is u sed, CO con centration can be reduced to 
about about 1 uO ppm w hich does not cause electrode poisoning of a fue l cell. 

*[(J0T8j In addition, 1 group metal which mentioned these phenomena above only not only in Ru of a VIII group metal (Cu^ 
Ag, Au), V group m etal (V, Sb, Bi), VI group metal (Cr, Se Mo, W) , VII It is the same eveiTrf IfisTKe^ixfure wfficTTthe 

"same effect is acquired even if it is either a group metal (Mn,He), a VIII group metal (Te, Co, Ru, Pd, Pt) and its oxide, and 
consists of arbitrary combination among these metals and the oxide of those. 
[0019] 

[Effect of the Invention] In short, according to this inve ntion, selection r emoval only of the carbon monoxide in the 
hydeogen-rich gas j_fer.refojiiimgxan out efficil EntlyaE ove. Consequently, since reduction of the hyd rogen in CO 

seleliton^n^v^ while being aSIe to av oid poisoning of the electrode of a fuel cell beforehand a nd 

Jbeing able to raise the. reliabiht \LQf_a fuel cell system, the oirt sta nding effect of not causing un- arranging [ which it is called 
decline in the generating efficiency by the shortage of fuel etc. ] can be demonstrated! " ~ 
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